Membrane and protein interactions of oxysterols.
Oxysterols, oxidation products of cholesterol, mediate numerous and diverse biological processes. The objective of this review is to explain some of the biochemical and cell biological properties of oxysterols based on their membrane biophysical properties and their interaction with integral and peripheral membrane proteins. According to their biophysical properties, which can be distinct from those of cholesterol, oxysterols can promote or inhibit the formation of membrane microdomains or lipid rafts. Oxysterols that inhibit raft formation are cytotoxic. The stereo-specific binding of cholesterol to sterol-sensing domains in cholesterol homeostatic pathways is not duplicated by oxysterols, and some oxysterols are poor substrates for the pathways that detoxify cells of excess cholesterol. The cytotoxic roles of oxysterols are, at least partly, due to a direct physical effect on membranes involved in cholesterol-induced cell apoptosis and raft mediated cell signaling. Oxysterols regulate cellular functions by binding to oxysterol binding protein and oxysterol binding protein-related proteins. Oxysterol binding protein is a sterol-dependent scaffolding protein that regulates the extracellular signal-regulated kinase signaling pathway. According to a recently solved structure for a yeast oxysterol binding protein-related protein, Osh4, some members of this large family of proteins are likely sterol transporters. Given the association of some oxysterols with atherosclerosis, it is important to identify the mechanisms by which their association with cell membranes and intracellular proteins controls membrane structure and properties and intracellular signaling and metabolism. Studies on oxysterol binding protein and oxysterol binding protein-related proteins should lead to new understandings about sterol-regulated signal transduction and membrane trafficking pathways in cells.